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(57) Abstract 

A method for manufacturing a photomask blank (1) comprising forming a three- 
layer structure including thin films (3, 4, 5) of CrN/CrC/CrON on a transparent substrate (2) 
by reactive sputtering by the use of a sputtering target provided in a vacuum chamber, 
wherein the thin films are formed in an atmosphere of a mixture gas containing helium, and 
the rate of flow of the helium in the mixture gas is controlled so that the grain size of the CrC 
thin film which has the largest thickness may range from 3 to 7 nm. Such a photomask blank 
includes thin films of low film stress, has a good film quality, and can be produced with high 
yield and mass-produced. 
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mtvxm&mth%M*. vx^^Ktt^-crn 

[0O06] fflii*^7^tc*5*t&J;3fcr, ?uyx?Mf 

tv^S. *Jt, &m*f*i$3:Xf^V-><l>'>'b (hex 
30 a v a 1 e n t ) ttS&falZ & ^l«fSU@ifc J; 

[0007] ffi<7)a-C : HjK*<, A. Cal 1 e ga 
r i fetCtSAlK, J. Vac. Sci. Techno 
1.1 1. 2 6 9 7 ( 1 9 9 4 ) ti J:tX*aajKm0 8 
/0O1, 3 7 4^B«B»CJ: , 3«^SnT<-^. -CO 

>y^ix. uv&£ifT>uvx*w&<rmft&zvwsm 

<?>mft&mK:-*z\ti) < X'%?>. Cinti. 7-n-tx • 
40 X-^ ^$i.TK+«/>f y r hit* 

[00 08] BiTi£Uta-C : HB»±. 7-^XvSfiec 
VD (PECVD) tJ:ot*«?^. J:<?D«ta^r7- 

mz&&<7>f(L^i:±isrt-zmmtf*>&ztt> t . a. s. 

Selwin^CiotXfAppl. Phys. Le 
tt.,5 7, 1 99CHZW&21XX^&. Ztl\±. 
x?tz^m*im*£.t.&. ^BS85t^ix*^Wfc 
Bfv^C r-?X7i±. ^fft(cfiV)fik'79Hk. 6 >f 

50 yf (15. 24cm) 0 3 OfflJ^T^i^S:* 
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[0009]/77T'fN' htf>t><r>m& / &* 

vyycnlrmi. Mleybold 1 s ei 

ectronics Newsletter No. 
4. 12/9 3, page 1 4 Clg^nT O& . CI 

^xft-r-fi^ixs. mztz/*<i T^wm*. 

[ooio] m<r>Jjmtf^ k . j . s c h u i ztiit/ 

F . O . SequedaWotMthe IBM 
technical Disclosure Bui 1 
etin, vol. 37 No 0 6 A , June 1 
9 94. page 4 2 3 klj^^ixT OS . dcoya 
-feXfcfc. ~7^^bV» • X/N' y^U^^ • ^— y-y hlZ 
#f U «S« ( 3 0~ 15 0 KH z ) SrfflVV 

* 9 ><r>& ? Zc&Ht>km@&t/fxco p E C V DDPTOrfC 

[00 11] Ji3*L^-r^T<7)7-o-tx{i. KSSKSvr 

a-C : HKtfe«f»±. &mitiStlX. fiMBR^? 

[OO 1 2] 

[$&«8##ifeL.«i:5fc-rsiSlJS] *#S»5i<oa&t»i. UV 
(ijtS, Wilfl-Line 36 5 nm) *JJ:t^D 
UV (ifi&ML M2-lf 24 8nmtiJ:tXl 93nm) 

s-^rrsa-c : Hm**'-< y?o>7'~ri>ijm$:mm 
[ooi3] *»gig>tt*>Btttt. rsi<:f v/jgft** 

Ji, ^c&^JStff^SlgR-r&fcOo/cJ: ?=Sr, PECV 
/U-:*>Sr^— Xfc: LrtrXv^y 9 V y? • :ra-feX(i % t£ 
[00 14] *ISHJJO$£tCflB<0Bfl<rti. UV*iJ:t*D 

awttzfflt* t>ti zmmma -ex ? a <t x/^m.<r> vx ? 



<4) W8-225936 
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ItCM. rn-tex • #x<ofl:^ttlt:te«ttX:rt7-fe 
[0015] 

[0016] *m*r> ; ®&cr>mmiL nv^-y/mcfo 

y h *»£>tf>60£H4X^ y * U VT-fc: J: -p -C . WfcMzAi 

io ^^jnr^E/pyrxm^s-ttS^cifcT-S)*. 
[0017] Tfu=f>t. &mm4&tk „ u 

mzmm~?z. *mitz£*)mm2ti&m±. x&mtz 

SHHTfcStf, 365 nm. 248nm, 19 3nm<0 

• 7*0-feX*Jttik— if • 77"l/-y 3 y • 7-O-feXtC 

[0018] *^<7>ffiWOfS5£WSSai«. KJCttX^y 
^U^fcJioT. SfiLhtcr^/^rX^fg^tjlfll 

-r&jrmx'fr^x , .ito^^m, t^>. ffig 

&JLnt. ?=7-7r4 h ■ ^— ^-y hkSSfc^tf* 
RiSttxyN'-y^ • fi-yA^ijigk, i5Se:rcMr 

xa^x & iffie-f-^ >^t*At^ist . Hoie^^ 
7r>f h • 9— Y v htcDCK'frx^fiitcJniT. 

30 7X"?£|??!$&;5ii\ ^-^ y hCOSJtBttX/N- y^U^ 

Wot, aset H2a-c : W&^mkt&TMt 
A,X^&. 

[ 0 O l 9 ] ftiz* *5WU*. Tivzf >fc % *sgfc . 6S 

Khm&rtttm^X . ^7r-f h • h*»<=> 
«ifcSJ5ttx>'N-.y^-rsc:i:tc«fc-oT. 7W7rxK 

io-C^^fWtr^/I^^rX^Kti, 

•Cft***. UV*iJ:l^DUV-e«a{^fc«JR$n.$. 

365nm, 24 8 nm, 1 9 3 n m<0jfe^ 
l%J: , 9/iNSv^S3a^* < »4»H. Zcvmt:. Ztlt><7>&. 
lz~i-&. BTflg=3:vx^ia^07a-^-r-ht,#*ixT 
[0020] 

50 y h3&»^SJBttX^ y^U>-^tCj:^-C. *— 
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Z>. *%Hj^cj:^TJBj£3*i./d&<o, uv£>J:tfDUV 

x^SUKT-MS^fLTt^S^tis U Vii il>'D U vj& 
«T'ffl l ^tt S MS&ffi ^7b-7^^> cr>$m<r>*itbcD 10 

[O02UHU1 *3&m<nT : £>l>7TX6£mm$:m 

mx't> h . c: <r>mmt, >->< ( v*v>y 

10tcfl!t9fftt6*vCt>6. *A«H518t4. 

□ 1614. Ar#*£>f?r;^fc:S£A$*KS,. =63SS8t 

5. =53s*eu 2t4^w/i^ ■ #/w ammmmm 

^V-->^<omzli^ S8U 2J4. $r?U--V 30 

wt§ & -£ 5 km i 7 ^ fffrc in mtc^sij ? ix 

RJSttX'W^UV^Igfc^. S«l 214. m— 

&mtem* i X'*?>J:otex/* y? • h 1 9<?5mr 

[00221 iJt. atiftyAi o«4. a«<o#*$- 

KJGf+y^l 0rttc3*< 3*^2 0, 2 1. 2 2. 2 3 

s-«ii.Tv^. put*, 

Ail^-^rx. **xrx*j«fctXBS*Xfx{4. -fix-PixOT 
2 1. 2 2. 23 *ttTKJ6*-t> W« 1 0 
— *\ J**' b*— A - — 40 
<rrtz#><r>K r#Xt4. ^£2 0 ^LTS*»nS. 
[0023] *5gHjTffll-^il&ie-fb*3g^t4. ©to 

ttT7-7Xv£jgj£-r £ -r fc **-c# S . fc* *>«fc 3 ^-fb 

zmtLx^h. *wafo—9mmiiziti\i. mn&tz 
tfm&&mm<r>*zisA,x'^hfc&toe*>*) . ^ 50 
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i^&4fc£4irc** . z wmtxtti ^.n-c t jaw 

[ 0 O 2 4 ] T/l^ V{4, dCT(4^A^*lK^fSItC 
^V. T-d/^, 79 >-m<T>Xr> #AT^ 

[0025] r/p^v(4. zzx'&tt&2.wm&%m 

*-%tsit^1fa£VX'MMZti&. dcOT-a-fex-effl^-S. 

[0026] r/P4f>^«jt4. HT{4W3lg 
T'ffl»<->^n.^aW3:r^>'<4. T-fe-f-L'^. 7nt 

v. i-^>-. 2-r^-v^o«t3^-&«js-^-e 

[ o o 2 7 ] ^m^cnmztm^^mmx^ . 
x{4r-fe-f-w->"c*s. s^tz. T^uis/trw 

*>h. mctem*. m&tfxizmf&mikfcmnmm 
r%tfii%~~mi o%t^s±3^^y^A-e««frs<o 
wx*)wmx*f>&. ^-fk**<4. ^«^^tfo«i2%s- 

[oo28] *mffix'm^$>tti>*f*\i., 95. 5%j: 

t4. >yx{4. *t>98. 5%H99 9. 99%*>KH<Ott 
Jg*-W-rs. ^{4. »99. 9 <*%<rMS£.tt-?h<n 
irm\>WikX~*>i,. 

[ 0 O 2 9 ] ^tt«<o««?$<xfe^flyk^xi4. SJS 

-f-^^svzmAzti&mz^ isv^mx-^ 

±tX^flyK^/^y«7A ■ ?5fXt4. JKjl mTo r r — 5 

7r^l»tfllJR«:«^-SW4. ^'□-tXig^-^xcoJE^l 
*!»l~20mTor r -CAS035»'«FJrCAS . ±-Sfi^ 

&%<imizm\-*z>z\kiz£r>x. $.ttimm<r>xt*v ? 

• r^^>-, ?ks. mm. rn.it 

&x-zz>. ti\s3>, t&m. BHbKm/^wj* 
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mx-r h<r>tfz. o xfmx*$>& . 
[0030] -4t&mp>TW7 r x$mm'cwimimz> 

x, asv^vH. *flgBjj!-K, 

•C#*«r4>lf. if*)* 3 ST* oTfc J: 

[0031] &&ui. x^cy ^saraKjctt*'*? ^ y 

«c. SBIt^^^'Jy/- -^-r^N'fi^fl^n, #jl 
X 1 0-«~*<Jl X 1 0-'To r r<0®H<Offi^^-S* 

[ o o 3 2 i ±& LKmmcottjjm&iz x-ma+v >v< 
fejcagfNiLfcftfc. mm&. 2 5~4oo-c<oiast 

[0033] m^^tL&mmmtt. T&vrT^mm 

-v^f&mt. *3H. tjv^is. ism, mm&ttizti 

■ t'— .A - ? u— — v^S-SvCT** »K 
[0034] ftfMOiK^rrr^ffilcjSLrtrmfc:, &&- 

^ U *7J*X^b%lZtlXl r-b-?- > ) eO«LtttW^#5— 1 
O O s c c mT* *) . XA-y * 'J -yV • #X (-$->5:;fc>*> 

r/p^*>-) comMrf i ~ i o o s c cmtAO. 

Xi3 J:tf^<9i^;#Xtf>8LS#* 1 ~ 1 0 s c c mt* 

OSLft***t>2 1 s c c mTft 0 . TtU=fy • X/^-y 9 V 
•y? ■ ?yx<OiS»*«|e>7 sec mTf>*) . *3§#X*i<fc 

u : &M<nmm#*(^*ti.?ftcr>TfiS.tm 1 s c c «t» 

li.ttl~20mTor r COfE^TSiS^WN'rttC^ 

r-f f» • ^— i#m:rcrteX£riItT. ft30 
o~8 o o v<o-sdc/\V rxtft^ti. #y— H 
•/N*-frx2r. rD-txjrifr. #>5 oovicgm*-*- 



(6) *$ffl¥8-2 2 5 9 3 6 

1 O 

ztizx^xr—y-v biziMbztib. *>*y? - 9— 
y-v b<£.Mx_z>tiz;* T 7—'&mt. 0. 8~i9. 4w 

ISro-feXSrffltt. fi2W/cra' tzftft 

10 r^r/U7rX^^5rJt«-r^aJSii. 6 6^mh 

[0035] intf . SflR-BciglSSft/cTt 

;U7rxIfffi«i. 5 0O-5OOO*y/xhn-A 

co/?$-r-fc*. T^j\s7T*mmmm<?>&z\i.. 10 

0 0 — 2 5 O 0 ^-y^X h D-At'ifjiO^i OifiST 

S-f^SClfcj&^arSgTftS. JKOT-o-fextcfc^T^* 
iXTtrt^^ r Xjg!fBK<?5iifja=5:S3a*ti. ftlOOO 

~2 5 o o^>-rx ho— j±cr>wkm&te^-r& 3 6 5 n 

m, 24 8nm, J:tXl 9 3 n m<7)«£^-Cti*«; 5 ~ 1 
[ 0 O 3 6 ] mm±.lZT*:tU~7 T X^«JSS-Jt« Lat<£ 

C TlVzf>/*W&WWipX*W6i$: 1 0 0~4 0 0*C 

[ o o 3 7 ] ^^ior^/i^^ r xmmmi. ^ 

X|g3?|g«i. *<J5 5 0~*«;7 5 0 n m<0«[#T7fc^Wfc 
SH^"C2b 0. 190~500nm ^jfiS-CgP^EKJtCiRJR 

[0038] ±fcr, 3fc%Bjk:«t oT?»«$*t3tr^/U7 

rX^KIi. UV (365nm) fcWDUV (24 
8 n rnHXX/ 1 9 3 n m ) Hi— h- - VX 

%7*b ■ -ex^ji. sy&m^^j^mm^m^ 

■yycoWmizm^X . 9 VIM. ■ 7X7 - 7 , 7>'7£I# 
X-t>*>0. 

[0039] Kf7*N7X7J. ^7/UOl>X£01 9 

3 n mU— fmm&tziiwm#x'<7)&u&&4 *>- x. 

6. BSSRJEtt-f • ( R I E ) TD4rX 

50 tefctts^^t^^- bisi;*bt<nffi<r>^y+>rmf$. 
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I 1 

m&cotmzm^x^ fx- & . ^v^t* 
s>rhSrffii*LT^a. mm&mzu*^ • t*— 

-r^ri^*>^)3fa=6rM^^WJ^<ol^*«. I/— if • T 
7U—zs*>'<,Zj:-?X*IffiX'$>&. LJt*>*oT. 

[0040] h • vx^ft^tcti^-c. 

[004 1] 

d= (A/2 ) / ( n- 1 > ( 1 ) 

££tCdMt« 707 7^0^ M> (profi lome 
t ry ) KiJ:oT«J£$*iJtIgJrc&*K Att. 

• y-u*xiz&^xm\.^n&nmm!i&x'*> 

ofBil. 6—2. 2«0®HtcftS. J;9-HR«fc:t3. 

n^iliDUVtl. 71 — 1. 7 8X*f>&. ji^&y 

J:VDUV-C'4~l 0%e?9jtias*s#, 

[0042] *3ffllC?>&mmi. 2 4 8 n mT9— 1 1 

[0043] JTRofiaBi. *&^<o*gH£-I»i9iTrs*:*> 
[OO4410U 

demon*. r/p^v/^/r-fe^-u^/^u^A^a 

[0045] HV^(2. 54cm) PJJ^B^t 5 ^^ 
?_htC, 5 4 (12. 70cm) X5>f >-?- ( 1 40 
2- 70cm) XO. 090-f V-f- ( 0 . 2 2 8cm) 

m^^msjiiz. axifej ( 1 5. 24cm) 

x6>fyf (15. 24cm) X0. 250^Vf 
(0. 6 3 5 cm) U$<055?&iit-> 7^7tX* 

xtt'd-- H9-f»*i, iai<os«*/p^fc:axo#tt 
6*i£*(caHrattt?tfii*£3*i6. %<wk. bust* 

8HK3*lS. Mfct* £-4*. lmTorrOEftCtiV^ 50 



1$ISH*8-2 2 5936 

1 2 

T500V. lmA/cm* t*— ^ma£«JgT-3-}> 

ti. 1. 9 4W/cm' <7)J**7— SfKfcJ:t;7mTo r 
r£0ffi^jlC±5V^T. -tiT.eft.7/ 1 /2 1 s c c mcOSS 

rn.it ( rn«38 8 . & i ) Tr^rfy/#*/rt 

gsj^or-t^w-vfc 2%co^' J >'7Ai:-efflri<.$<xTt^ 

^•«oa[«-ca«tc*fl«Sii^. ^o-txii. ^1600 
~i7oo ^>-^x h o-A<oM/s*<#4»n^f*(cf?ih 

[0 046 ] #12 

WttS-tttBH-r*, M 1 X-aZWLtZ J; 5 £ tvfcmm 
<o, d<0WfcrJ:«9a!^$^3t^1*ttW. 1 ) K^iSJS. 

OD. 2) /I— -byhaSHrra. 3) fiUBftf . 4) 
®*f*n-C*>S. 3KfMODIi. ®?COJgiS3*T<7) 1 0 

OD= 1 ogioT (2) 
T=10-°° (3) 

[0047 ] 

OD=ad (4) 

I BMpode 1 #94 20UV-^^3eMQKff^ 
ffltv?\ 9 0 0— 20 0nm«Ojft^RfflT'a^$ir3t < , 

[0048] 7*^7 r^.^iKK«OfiHaft«> 2 5 7 n 
2b'-A - I — VTmUZ iot iSigtca 
^$tt3t. - CO-b yh77 1, co3t«53« . O. D 
ovefeCiSXKProc. 12th Annual 

BACUS, SPIE, Sunnyvale C 
A. , Sept. 1 9 9 2lCfa»$*VO^. d«0ftf«f 
Ttt. Af( 3T>- • U— <ffrt> 5 14 nmttW(0»fi 

25 7nmX'#HmWtr>»SmW&t>tlh. W6X'<r>& 
meOAtf y hii. m&tm3 0vmX'3>*). 300/zm 

m-mtsi$tix^i>. ^mm.t. e«i«J:.«oa- 

C : H»SIB«i:«:aSt'-A^3fc^<r)ll«:Jt<$-r-5. 
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1 3 

SIT. T^rA^rXjWSiJ&SrSCEEtt'f • x. v-h^y 

[00493 53SS«±^Jft»$K7t a - C : H|£_L<7) 

-?T, IS^S#f¥nJiraL^. 10 
[00 50] 

n= 1+A (0) /d (5) 
[O0 5 1 ] 

A (0) =AX (0/360) (6) 

mn<Dmi. 1- 7 5 — 1. 8 5WSSHT^tLfc. n 
?>ffi*±, 257nmTff^$ft/ l :. 24 8 nm 

Tii. @tf^n lid cottar 9 SSttL^fc^iiR 20 
56Ut. $^>tc. 248nmTl 80' <0{£ffi£Bgtfc 
-*-«4te(Cfc£. g>6. 5' WMiES:. 257nm7ffl£ 

[O 0 5 2] 08(0^1(1 HaaL^7-C7-trX • /s'^j-c 
-?&J:tfiie&ft&.<?>mit:tF;l,X*.^. 0tl(Cfct, 4 
8 8 n mTWigjSsfc^ini* httX - t l=&j£Sftjfc 

8 8 n mT*05©;*:tf>iSjasp«L #8 0%X'2>S>. *5&«P1 
COjj&lZ J; -> T ft*: a - C : Hili, .TtfJgfr*- 

T^S. u<ojW)rn-fe^t. 180* ±5* cr>i\lM 

ftwnbfL&zii&^x^h. ztit>eo{mM±. 2 

5 7nnTCSJ5£$ft*:. LfciPoT. 3e 1 ^TfitfBftT* 

l±IEitfi^-&<OT\ a 1 T'^il&^o-fcXlCttL 2 4 
8 niT 18 0* fitter:? h <n^£^Kpf£M 
&wm-t&Ztti t X'Z&. ifc (4) sfttzJtfUf. 

6„ LKtf^X. 18 0- <nffi8finz*iiti-i-&&mmiz 

n lx , ***s-r63t^«*it«-*-& -r t s . tz 

kill ain7D«386^, 

ho— A<7>£&^£:*f LT, 2 5 7 nmtl 6 9° cO{5 

ffi^tiSrftS: L*:. 2 4 8 n mX<r)ttf&-t ZffiB&lt 

li, ttl 76* t&Z. L^oT. (180/1 7 50 



l^ra-T-8-2 2 5 9 3 6 

1 4 

6) XL665=170 3^->-^X HQ— ACOtHIWi. 
2 4 8 n mTcr>mm<?> 18 0* {2ffi'^t?:4i t -5. . *N£ 
-3-&3£^:8SJKI±, OD=(1703/I 66 5)x0. 
9 9=1. 01 i:3r£ . ( 3 ) 5$£fflwr. SiS^liT 
= 10-0" =0 . 098 (9. 8%) X'$>&. 
[0054] f£2U:. ( 1 ) sCSrfflV^ 2 4 8 n mT 

«i8o* wtezsy biZ'£m&mmt , * 1 cr>?—9fr 
^myzztiKttfii-f&x&mitt £^ lt . 

X<7)J;o2r:rcMr.X • JV?* — ^SrS!i.T, 4. 7—1 
1 - 2 %<ojg}Ss{££t#£ ;t*«tl -S. Ml tzaHHLft: 

[0055] W3 

flU. I-Line365nmtJi^DUV193 
nmT"<0«Sfitffi^7 h • ^X^. *> «fc l^M^fiOT X ^ 
i: L-X . *0Xmt:tm-CZ 4 *»£riB9i-r£ . $k 1 fcitt 
HHL)t7-D-fe^l±. 2 4 8 n mTffffltS«8fifli'7 

[0056] i-r*B6^ 365 nrnT'S— 1 0%<r>m 

6 5 nmt, 0. 7 2<7D3t^ieSOD*iftii>nS. 3 6 

5 n mt<07^7 r X^ig)ffi<OS*f*l±. fil4 %cO 
M7t*f7\ 2 57nmT«?5eJ:0^:^V^fc36«. Cal 1 
e gar i £>lC<£ Outfit J • Vac. Sci. Tech 
nol. 1 1. 269 7 ( 1 9 9 4 ) tZ%mZtlX^ 
h. Lfc^T. 7ntX3 8 1 ^ZML-. mUz^tl 

6 2 5 7 n mT-<73«a»&iW£*lJt®*f3Mi. n = 1 . 
78X1. 14 = 2. 03fc=5rS. (l)^£ffll>T. 
365nmfl80' h t:5&kZit2>cOl,Z& 

m*mmz. d= (36 5/2) / (2. 03-1 > = 

177. 2 nm ( 1 7 7 2^/XhD- A) T'2>S. 
ttflsr&ft¥m8Zl&OD= (177 2/1650) X 
0. 72 = 0. 7 7-C'ftS. (4 ) ^SrfflV^dttCJ: 

o-c. 1 7%^>«iesja^* j »<s>n*. -^offifi, <&$i 
i o%tc«^s-tt4fcir>uii^ ks:, ±.mizmxtm 

n^i<lttt, H^T (tetrahedral) tS^-<?5 
Jb^fi^-L. H3r (trigonal) ?=77r4 b& 
^comtfrnjctZ . C OCl k 10 %J2l.TOi2jfisp<0 

mmmmmmi 1 o 0—3 o oxuz-t&ntfiitmx' 
fc«tt/r— — /uiajgiii o o~4 00 -ck-rsw 
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[00573 7r3*xm&*fxiz4<mp { tiax. e>tiz t . 

$i 1 <r>3 9 0tC^$fl.-S> 
-ro-fe^S-fflV^T. 1 9 3 nmT'<03S^fiffl>-7^i: L 

[0058] 1 9 3 n mTfct* flitff^S: . j§ 1 tlEiBS 
tiX^&ffiiTr&i K>i>>l^<-r&Z£tfT'Z&. ZZ. 
X\ n = l. 7 0T^fc(R^t4. 193 

fi. 1 6 68t^hD-ATAS. ( 1 ) itSrfflU 
T, 1 9 3 nmT'l 80* <7)fitffli^7b$rl^k$-ei.<73 
lC<J*S3r§ii|Ett. d = ( 1 9 3/2 ) / ( 1 . 7 0- 
1) =137. 9nm(13 7 95f->-^"X h O— A ) t* 
^JC-rS3K^illJS(±. OD= ( 1 3 7 9/1 6 6 
8) XI. 4 1 = 1. 17TA4. (4 ) 5£Srffl\,>-C\ 
6. 8%«0jgjS4S*^£>*l.&. £<0»ffiU\ ^£3*1. 
S5~l 0%«OBM^ft-&. a^'X^^ffl^*, 

[oo 59 j ^o^v^aa^s-^fc-rs^^tf, 

D-tX 3 9 4to7^iX-£^7^— ?£fflV^J^ lsc 

mmt%lfki) { . ifc. H5fcJS$;h.TUS (TH«*- 
7") . Z<r>mt, #®fc^36£S^Sr^LT^&. C 
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